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<ABS-HEAD>Abstract 
<ABS-P>Recent studies with immunomodulatory agents targeting both cytotoxic T-lymphocyte 

protein 4 (CTLA4) and programmed cell death 1 (PD1)/ programmed cell death ligand 1 (PDL1) 

have shown to be very effective in several cancers revealing an unexpected great activity in patients 

with both primary and metastatic brain tumors. Combining anti-CTLA4 and anti-PD1 agents as 

upfront systemic therapy has revealed to further increase the clinical benefit observed with single 

agent, even at cost of higher toxicity. Since the brain is an immunological specialized area it‘s 

crucial to establish the specific composition of the brain tumors’ microenvironment in order to 

predict the potential activity of immunomodulatory agents. This review briefly summarizes the 

basis of the brain immunogenicity, providing the most updated clinical evidences in terms of 

immune-checkpoint inhibitors efficacy and toxicity in both primary and metastatic brain tumors 

with the final aim of defining potential biomarkers for immunomodulatory cancer treatment. 
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<H1>1. Introduction 

 

Primary malignant brain tumors and central nervous system (CNS) metastasis are associated with 

poor prognosis. Despite multimodality approaches, including local surgical and radiation treatments 

and systemic chemotherapies, morbidity and mortality remain still very high, reaching a median 

overall survival (OS) of about 12 months. The natural history of these patients is characterized by a 

progressive neurological deterioration and a rapid decline of their quality of life (QoL) because of 

the very aggressive pattern of growth associated with these tumors and the toxicity profile related to 

the combination therapies. Thus, we have an urgent clinical need of new effective treatment 

strategies which are able to extend the survival of patients affected by both primary and metastatic 

brain cancers preserving their QoL. 

There are now several new biological drugs available that are effective for brain metastasis, like the 

third-generation epidermal growth factor receptor tyrosine kinase inhibitor (EGFR-TKI) osimertinib 

in lung cancer. This compound is able to selectively target both the EGFR activating and resistant 
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